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a In t roduc t ion  

The I n s t i t u t e  of  Geophysics and P lane ta ry  Fhysics o f  t h e  

Universi ty  o f  C a l i f o r n i a ,  LOG i i n p l c s ,  proposes t o  cont inue and 

extend t h e  r e sea rch  Crork being pcr fomed under NASA Research Grant 

N s G  249-62 for r e sea rch  i n  I jn r t i c l e s  &id F i e l d s  i n  Space. 
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?art I: The l a t e s t  semiannual p rogres s  r e n o r t  on ;"?-si--.. 2;-ch per- 

f o r m d  under t h i s  grant.  

f o r m n c e  o f  t h i s  research. 

Far: III: A 

It is z o t  a n t i c i p a t e d  t h a t  the work under t h i s  proposal  xi11 

o r  2cvc lc s  zny cLassific2 zatcria:. 

r e  qu i  re 

-' ,ais a has nox ; :?n sub::itted t o  any o t h e r  FeLeral ezency. 



Semiannual i iesort  on P!ASX Iiesearch Grant XsG 249-62 , 

for t h e  Period Ju ly  1, 1963 - December 31, 1963 

21.4S.4 Rcsenrch $ r a t  I\'& 243-62 was av:arded t o  t h e  I n s t i t u t e  

o f  Geo?hysics and Planetary Ffiysics of  the k i v e r o i t y  o f  C a l i f o r n i a  

c ? t  L3s i n g e l e s  on h r c h  1, 1362 for t%c s u n p o r t  of  n s p x e  i n s t r -  

merit developaent progrm. The chier'  o b j e c t i v e  of  t h i s  program 

' i ) .ccU .? c t o  ? e m i t  p a r t i c i 2 a t i o n  of  tne s c i e n t i f i c  cG:i:;:unity a t  5CLA 

in t he  U.S. S p c e  Program. The p a r t l c i p a t i o n  of  graduate  s t u d e n t s  

a t  t h e  Universi ty  h2s always been 2 S z s i c  r)mt o f  this r e s e a r c h  

c f  f o r t .  

. .  The r e p o r t  on t h i s  p a c t  sul=-.i-,tsd by Thomas A. FaricI- t~ 

;X l ' i  on A p i l  1, 1963 sumr:xrizcd t h e  acconplis 'ments of thc first 

g e a r  or" t he  grarit. g e s c r i p t i o n s  o f  o u r  i n s t r m e n t  developaents 

:.!ere included. These 2 e v e l o p e n t s  nade poss ib l e  our p a r t i c i p a t i o n  

i n  the  Ranger 7-9 prograz f o r  vihicl? - e ,  i n  r_ j o i n t  experirnelii 

3 : ; i  th Sp3ce ,Technology Laborator ies  , inc .  , constructed , cai ibi-zted , 

pad d e l i v e r e d  a ?i-ototype and f o u r  f l i g h t  cop ie s  o f  an e l c c t r o n -  

proton s p e c t r o z e t c r .  This exiyzrinent ':;as cance l l ed  because of a 

I,:.&!. decis ior .  t o  concentrate  0;i t h e  primnary mission o b j e c t i v e s  o f  

Ranger 7->- 

-.. 
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Our proposal f o r  a rcnc,::al o f  t h e  g r a n t  was accepted on 

J u l y  1, 1963, and provided a step-funding arrangement f o r  a th ree -  

year per iod a t  approximately t h e  sa:ne annual r a t e  of expenditure 

as t h e  o r i g i n a l  grant .  The proposal f o r  t h e  renewal o u t l i n e d  a 

complete program o f  r e sea rch  i n  f i e l d s  and p a r t i c l e s .  

had been s t rengthened by the  a d d i t l o n  o f  Kr. Paul J. Coleman, Jr., 

one o f  t h e  experimenters on thc s u c c e s s f u l  :.:Iriner II vehicle .  The 

prograz o f  r e s e a r c h  which was outliccc! i n  the progosal  included 

both the  p r e p r a t i o n  f o r  f u r t h e r  o p 2 o r t u n i t i e s  v!ithiE the  KASA 

f l i g h t  programs, and t h e  r educ t ion  and a n a l y s i s  o f  &x-imr I1 and 

o t h e r  r e l a t e d  magnetometer data. 

Our group 

This r e p o r t  i s  a desc r ip t ion  of t h e  aork c a r r i e d  out a d e r  

t h i s  g r a n t  s i n c e  t h e  last  re:mrt cubr5 t t ed  Apr i l  1, 1963. 

3. 3ar , -ed P n r t i c l e  Research 

The cxperiencc gained ir, t he  c o n s t r u c t i o n  and c a l i b r a t i o n  of 

the  Ranger 7-9 electron-proton spectrometers  was p u t  t o  use i n  

t he  p repa ra t ion  of proposals f o r  an electron-proton s p e c t r o n e t e r  

for both Block I V  and Block V of  t he  Iianger s p a c e c r a f t .  

i n s t r u a e n t s ,  while modified i n  some r e s p e c t s  as a r e s u l t  c -' 

experience gained on t h e  X m p r  7-9 i n s t r u n e n t s ,  'iierc 2: -. 

t o  make t h e  sane nieasurements by thc sane techniques v ; E -  

These 

been employed e a r l i e r .  The r ecen t  c a n c e l l a t i o n  of 211 0 ,  , 3p2 

c r a f t  for which these  tr:o proposal, w r e  intended has  e;: cec 

any A:oss...~ o f  carrying ou t  tk.s experiment on a R m p r  vch ic lL  ... 
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A proposal  f o r  e s s e n t i a l l y  the same expe r inen t ,  with appropr i a t e  

modif icat ions t o  meet vehicle  r e q u i r e n e n t s ,  mas submitted f o r  t h e  

Pioneer spacec ra f t .  This proposal was n o t  accepted. A sonexhat 

d i f f e r e n t  ve r s ion  of t he  experiment, designed e s p e c i a l l y  f o r  

obse rva t ions  i n  t h e  very i n t e r e s t i n g  region nea r  t h e  boundary o f  

the magnetosphere, was proposed f o r  t h e  IMP-D spacec ra f t .  This  

proposal has no t  y e t  been acted upon. 

During t h e  year  1963 a n  oppor tun i ty  became a v a i l a b l e  t o  p n r t i -  

c ipaze i n  a Department of Defense space rac?.lntior, i nves t lgc t lon .  A 

dos ine t ry  experiment vias conccivec! by Korthrop Sy;ace Labora to r i e s  

t o  v e r i f y  c e r t a i n  c a l c u l a t i o c s  nzce ‘sy them under an Air Force 

con t r ac t .  Ti?is experiment required t h a t  measurements be nisdc 

simxltaneously of  the geophysical environment and of  t he  r a d i n t i o n  

dose wi th in  a spacec ra f t  i n  t h e  i n n e r  zone o f  trapped r a d i a t i o n .  

The I n s t i t u t e  of Geophysics designed f i v e  ~ ~ S Z I - L X I C ~ L ~  .‘cr t h e  

nensurement o f  t h e  chnrgcd p a r t i c l e  environment us ing  the -,ecr,niques 

developed under the  p re sen t  I\!ASA g r a n t ,  and employed i n  f l i g h t  

proposals  made t o  fTXSk. 

instruments  were b u i l t  a t  Korthrop Space Laborator ies  , v i  b h  - ’ ~ d s  

received from t h e  Air Force. The c o n s t r u c t i o n  and t e s t i n g  or” t h c x  

instruments  took place under the suge rv i s ion  of  Charlcs Ecnjznin,  

PAC Chapman, and Thomas Farley of -the I n s t i t u t e  o f  Ceoph:yr,ics. 

Prototypes and f l i g h t  cop ie s  or” thczc f i v c  

The 

instruments  were c a l i b r a t e d  using t h e  l i n e a r  proton acceier,:tor 

a t  t h e  Universi ty  of Southern C a l i f o r n i a ,  and r a d i o a c t i v e  sources  
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a t  UCIJ.. me d e l i v e r y  o f  ali i n s t rumen t s  LO the  Air l o r c e  ‘.,ill 

be cornpleted by t h e  2nd o f  February, 1964. 

scheduled t o  be placed i n  o r b i t  during t h e  summer of  1964. 

They arc p r e s e n t l y  

The f i v e  instruments  are as  foil or;^: 

1. Proton S.szctrczeter. The i x t r u x x  coris is ts  or’ a CsI 

c r y s t a l  surroufided by an ant i -coincidence d e t e c t o r  and ceinented 

t o  a F h o t o n u i t i p l i e r  tuhc.. ,*our ciiannel dif lzrci i t in:  -,xlse 

he igh t  a n a l y s i s  i s  exgloycd t o  zczs~1:”i) the energy snc:t;_;xa 2nd 

p i t c h  angle  d i s t r i b u t i o z  o f  p o - l o n s  I r o c i  45 ikv  t o  103 ... :v. 

7 

2. A X  3 e t c c t o r  1. Pulses zbove a f i x e d  threshold o r i g i n a t i n g  

ir, a p l c s t i c  s c i n t i l l a t o r  a r c  cocztcd. The thickxs. : :  3:  t h e  

s c L n t i l l a t o r  has  been ck;ser, E O  i h a t  only ? r o t o = s  ::,*- . :1[~-4O 

~ - 2 - f  give pu.:scs above thc  thrcskold.  An e-- - -  ALrc!.;ciy 2.i. :e- 

solvil lg time (30 nanosec) is  used t o  prevent pals2 > < l e ; - -  ;p 

fron e l e c  t r o c s .  

-, 



d i f f e r e n t i d  e n e r r j  spectruin aid g l t c h  n x . ~ l c  L i s t r i b u t i o n  

nensurenent of  e l c c t r o n s  i n  t h e  energy range frox 350 icev to 

5 Pkv. ,C, combination shield c o n s i s t i n g  o f  beryl l ium, b r a s s ,  

and l ead  _orevents I n t e r f c r c r c c  froc Srensstrahlung 2roduccd 

i n  t h e  insxrunent  i t s e l f .  

5. X-2q Detector. i. z1ii.n s: ivcr o l  CsI cenented xo a 

p h o t o x u l t i p l i e r  tube is u s c i  'io :.:>-sur? c?c b r e m s t r z h l u n g  

produced i n  ?a clurnir,u ... s h i c l z .  



7 

s o l a r  processes.  These s c i e n t i f i c  ques t ions  were o u t l i n e d  i n  a 

proposal submitted t o  NASA t o  make these  abundance measurements 

with our  instrument  on t h e  Pioneer spacecraf t .  The proposal  vias 

no t  accepted,  appa ren t ly  because t h e  instrument had no t  been b u i l t  

and t e s t e d  i n  f l i g h t .  We expect t o  c o n s t r u c t  and t e s t  f l i g h t  pro- 

t o types  of t h i s  instrument  on any ba l loons ,  sounding rocke t s ,  and 

p o l a r o r b i t i n g  s a t e l l i t e s  on which we can o b t a i n  space. 

I n  o r d e r  t o  u t i l i z e  our c a p a b i l i t i e s  bo th  i n  charged-part ic le  

and magnetic f i e l d  r e sea rch ,  vie have designed another  ex;perir?,ent 

t o  s tudy hydromagnetic waves and t h e i r  e f f e c t s  on geomagnetically 

trapped p a r t i c l e s .  'Je f e e l  t h a t  t h i s  simultaneous s tudy of  both 

the  f i e l d s  and p a r t i c l e s  i s  l i k e l y  t o  be a p a r t i c u l a r l y  f r u i t f u l  

technique f o r  f u r t h e r  advances i n  s c i e n t i f i c  k n o s l e d p .  The 

experiment has  been designed t o  t ake  f u l l  advantage of t h t  2 gh 

b i t - r a t e  c a p a b i l i t y  o f  t h e  NASA o r b i t i n g  geophysical obse rva to r i e s .  

The d a t a  which we propose t o  o b t a i n  can b e  used t o  c a l c u l a t e  the 

frequency spectrum o f  t h e  magnetic and p a r t i c l e  d i s tu rbances  up t o  

s e v e r a l  c y c l e s  per second. 

i n c l u s i o n  on t h e  EGO-3 spacecraf t .  

by NASA on this proposal. 

This instrument has  been proposed f o r  

KO d e c i s i o n  has  y e t  been made 

Details of t h e  instrumentat ion and c i r c u i t s  have been included 

i n  t h e  p roposa l s  f o r  t h e  ind iv idua l  instruments.  



I n  a d d i t i o n  t o  t h e  f l i g h t  instrumentat ion r e sea rch ,  vie have 

undertalcen t h e  computer programming o f  s e v e r a l  u s e f u l  computations. 

A program f o r  t h e  t h e o r e t i c a l  c a l c u l a t i o n  o f  t h e  i o n i z a t i o n  energy 

l o s s  and range o f  charged p a r t i c l e s  i n  any element has been obtained 

from Professor  H. Bichsel of t h e  Universi ty  of  Southern Ca l i fo rn ia .  

This progranhns been modified s o  t h a t  t h e s e  c a l c u l a t i o n s  may be 

made c o r r e c t l y  f o r  mixtures and compounds a s , v i e l l  as pure clernents. 

The modified program w i l l  be  u s e f u l  no t  only i n  experiment design 

and s p a c e c r a f t  s h i e l d i n g  c a l c u l a t i o n s ,  bu t  a l s o  i n  a wide range 

of  problems commonly encountered i n  nuc lea r  phjrsics. 

Fu r the r  work has been done on a n  o r i g i n a l  progrzo for -;he 

c a l c u l a t i o n  of  e q u a t o r i a l  p i t c h  angle  d i s t r i b u t i o n s  from rnczsured 

omnidirectional.intensities on a given L s h e l l .  Ue expect t o  use 

t h i s  program t o  c a l c u l a t e  and s tudy such d i s t r i b u t i o n s ,  u s ing  d a t a  

a l r eady  publ ished i n  t h e  l i t e r a t u r e .  

C. Magnetic F i e l d s  Research 

The purposes o f  t h e  work under t h i s  p r o j e c t  are the  dcvelopnent'  

of  instr iunents  with which t o  s t u d j  magnetic and hydromagnetic 

phenomena i n  t h e  magnetosphere and beyond, an2 the  a n a l y s i s  of 

d a t a  obtained with such instruments.  

'dork on t h i s  p r o j e c t  t o  d a t e  may be divided roughly i n t o  fou r  

c a t e g o r i e s :  

1. Reduction and a n a l y s i s  of  d a t a  from t h e  Plariner I1 rnagne;oxeter. 
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a 

2. 

t h e  Hariner I1 experiment,  a s  wel l  as the  r educ t ion  and a n a l y s i s  

o f  da t a  concerning phenomena which may be c o r r e l a t e d  with the  

Analysis of  d a t a  from e a r l i e r  experiments which complement 

v a r i a t i o n s  i n  t h e  in t e rp l ane ta ry  magnetic f i e l d s  observed wi th  

Mariner 11. 

3 .  Prepara t ions  f o r  an  experiment t o  measure t h e  zagnet ic  f i e l d  

o f  Nars and t o  s tudy the  in t e rp l ane ta ry  medium during the  1964 

Mariner mission. 

4. Development of new instruments.  

I n  the  f i r s t  ca tegory ,  t h e  major p a r t  of  our  work has  been devoted 

t o  the  p repa ra t ion  and execution o f  computer programs which are used 

i n  t h e  reduct ion  and a n a l y s i s  of  t h e  d a t a  from the Fnr iner  11 

magnetometer experiment. Examples of  such programs follow: (1; A 

program which invo lves  co r rec t ions  f o r  t h e  e f f e c t s  o f  t he  s o l a r  panel 

f a i l u r e .  This  f a i l u r e  added severa l  complicat ing modes of instrument  

op3rat ion.  (2) A machine proppxn, a l r eady  completed, which gene ra t e s  

histograms f o r  va r ious  q u a n t i t i e s  of i n t e r e s t  which may be obtained 

from the  magnetometer data, thus przviding a.n immediate g raph ica l  

r e p r e s e n t a t i o n  which i n d i c a t e s  t h e  d i s t r i b u t i o n  of  any such quan t i ty  

over  t h e  quar te r -mi l l ion  sets of measurements, ( 3 )  A con;.;lc'icd prograiii 

which provides  the  o r i e n t a t i o n  of  the  t a n g e n t i a l  componcnt or" t he  

magnetic f i e l d  based upon t h e  t r a j e c t o r y  and o r i e n t a t i o n  da ta  fo r  the  f l i g h t .  
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(4) 

spacec ra f t  during the  b-o l l -per iodt l  o f  t he  f l i g h t .  

A program which c o r r e c t s  f o r  t he  r o l l i n g  motion o f  t he  

The rest o f  t he  work i n  t h i s  f i r s t  category h a s  involved the  

reduct ion  of  p r e f l i g h t  c a l i b r a t i o n  and t e s t  d a t a  as  wel l  as f l i g h t  

d a t a  from which t o  o b t a i n  necessary c o r r e c t i o n s  t o  the  measured 

f i e l d  values.  To d a t e ,  we have completed the  c o r r e c t i o n s  requi red  

f o r  t he  changes I n  t h e  measured f i e l d  which were produced as a 

r e s u l t  of  t he  motion of  t h e  antenna hinge. Also,  we have s t a r t e d  

a program wi th  which t o  process  magnetometer data obtained during 

per iods  marked by anomalous temperature readings.  

As you a r e  aware, only one of  the  experimenters on the Mariner I1 

magnetometer, P.J. Coleman, Jr., i s  a t  UCLA. 

UCLA i n  t h i s  f i r s t  category supplements work a t  the  J e t  Propulsion 

Laboratory and Ames Research Center which is being performed 

simultaneously under the  d i r e c t i o n  o f  t h e  o t h e r  t h ree  co-experimenters. 

I n  t h i s  way we hope t o  f a c i l i t a t e  t h e  completion o f  t h i s  r a t h e r  

formidable d a t a  reduct ion  task.  

Thus, t h e  work a t  

It should be mentioned t h a t  a s u b s t a n t i a l  p o r t i o n l o f  t he  work 

at  UCLA i n  t h i s  f i r s t  category was performed by i n d i v i d u a l s  who 

were supported under NASA research  g ran t  NsG 237-62. 

were f i r s t ,  that t h i s  work was a new p r o j e c t  and vias t he re fo re  s e t -  

up, as are most new p r o j e c t s ,  under N s G  237-62 and, second, t h a t  

t he  g r a n t  N s G  249-62 could no t  have supported t h e  e n t i r e  e f f o r t .  

The reasons 



I n  the  second category,  most of the  work has  involved t h e  

a p p l i c a t i o n  o f  computer techniques of  a n a l y s i s  t o  the  measurements 

of  magnetic f i e l d s  which were obtained with Pioneer V i n  1960. 

Pioneer V and Mariner I1 have provided t h e  only d i r e c t  measurements 

of t h e  i n t e r p l a n e t a r y  f i e l d s  (wi th  t h e  except ion of  t he  r e l a t i v e l y  

few measurements from Soviet  spacec ra f t ) .  l o r e  s p e c i f i c a l l y ,  t h e  

comparison of  such measurements obtained during d i f f e r e n t  p s r t i o n s  

of  t h e  s o l a r  cyc le  should be valuable .  Fur ther ,  s ince  the  Pioneer V 

instrument  provided r e l a t i v e l y  h igh  sampling r a t e s  during c e r t a i n  

per iods  of  t he  f l i g h t ,  a c a r e f u l  a n a l y s i s  o f  the spec t r a  o f  observed 

i n t e r p l a n e t a r y  f i e l d  v a r i a t i o n s  should allow u s  t o  es t imate  whether 

t h e  Mariner sampling r a t e  w i l l  be adequate f o r  similar analyses .  

In a d d i t i o n ,  f i l t e r  and c o r r e l a t i o n  programs which w i l l  be appl ied  

t o  Mariner 11 da ta  and t o  o ther  data, such as the  K indices ,  recorded 

during t h e  f l i g h t  have been programmed and appl ied  t o  sample s e c t i o n s  

of  these  data .  Also, s t u d i e s  of  events  recorded by c e r t a i n  o f  t h e  

P 

o t h e r  instruinents  aboard Mariner 11, and poss ib ly  r e l a t e d  t o  events  

recorded on the  magnetometer, have been s t a r t e d  i n  co l l abora t ion  

with t h e  experimenters involved. 

I n  t h e  t h i r d  category,  p repa ra t ions  f o r  magnetometer experiment 

f o r  t he  1964 Mariner mission t o  I.lars, our  work has  included monitoring 

the  magnetometer development and f a b r i c a t i o n  a t  Texas Instruments ,  Inc., 

i n  c o l l a b o r a t i o n  with t h e  co-experimenters and with JPL personnel. 

I n  a d d i t i o n ,  we have co l labora ted  with the  co-experimenters and 

wi th  Mariner P ro jec t  Personnel a t  JPL t o  e s t a b l i s h  f i n a l  design 
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requirements f o r  t he  magnetometer and t h e  ground support  equipment 

r equ i r ed  i n  t h e  pre-launch t e s t s ,  and t o  e s t a b l i s h  d a t a  handl ing 

requirements,  c a l i b r a t i o n  procedures,  and t e s t  procedures. 

In t h e  f o u r t h  category, instrument  development, we have under- 

taken a f e a s i b i l i t y  s tudy of a rocke t  mngnctometer which would d i s -  

cr iminate  betneen the  f i e l d  changes produced by hydromagnetic d i s t u r -  

bances and those produced by bo th  t h e  motion of  t he  instrument  

package i n  t h e  geomagnetic f i e l d  and by magnetic no i se  generated 

i n  t h e  package i t s e l f .  

studies i n  magnetohydrodynamics, t h e  remainder o f  which w a s  supported 

with funds from NsG 237. 

This work i s  p a r t  o f  a p r o j e c t  o f  experimental  

D. Student P a r t i c i p a t i o n  

A b a s i c  purpose o f  our r e s e a r c h  is t o  make i t  poss ib l e  f o r  

s t u d e n t s  t o  p a r t i c i p a t e  i n  s c i e n t i f i c  experiments v i t h i n  t h e  r a p i d l y  

developing f i e l d  of space science.  

g ran t  has provided an opportuni ty  f o r  p a r t i c i p a t i 0 . n  i n  advanced 

The work performed under t h i s  

r e s e a r c h  by f i v e  UCLA graduate s t u d e n t s  l i s t e d  below: 

1. Daryoush A a l a m i  

Mr. Aalami is a graduate s tuden t  i n  t h e  Znginecring Depart- 

ment. He has  designed, cons t ruc t ed ,  and tes ted  a prototype 

power supply and a s p e c i a l i z e d  c a l i b r a t i o n  pu l sc  gene ra to r  

f o r  t h e  instruments  which have been developed under  t h i s  

grant .  M r .  Aalami expec t s  t o  write a Ph.D. t h e s i s  on some 



a s p c t  o f  e l e c t r o n i c  i n s t r u n e n t a t i o n  developed - i t h i n  

our  l abo ra to ry .  

2. 1b.c C. Chapman 

I’D. Chapman is a graduate s t u d e n t  i n  the  space sc i ence  

progr,m o f  t h e  Geophysics Interdepartmental  C u r r i c u l u m .  

He has p a r t i c i p a t e d  i n  t h e  design of t h e  senso r s  €or t h e  

proposed experiments, as we l l  ns i n  t h e  c a l i b r a t i o n  and 

check-out of  t h e  breadboards. 1.k. Chnpmnn hopes t o  use 

t h e  r e s u l t s  o f  fu tu re  f l i g h t s  f o r  h i s  t h e s i s  reseaych.  

3. Paul J. Colernari, Jr. 

PIr. Coleman i s  a graduate s tuden t  i n  the  space sc i ence  

program o f  t h e  Geophysics I n t e r d e p r t r n e n t a l  Curriculum. 

He i s  p resen t ly  involved i n  t h e  reductiori 2nd ma?:-.:is 

of  d a t a  from the I k r i n e r  I1 magnetorncter esper lsec-c ,  as  

well as p repa ra t ions  f o r  a magnetometer e x y r i n e n t  on 

t h e  scheduled Mariner ( C  spacec ra f t .  14r. Coleman expec t s  

t o  inco rpora t e  some o f  t h e  r e s u l t s  o f  t h i s  work i n  a 

PLD. t h e s i s .  

4. Nr. Neil Eskind 

I*. Eskind i s  a graduate s tuden t  i n  t h e  Zngineering Depart- 

ment. He i s  i n v e s t i g a t i n g  t h e  d c t c c t i o n  of  lorn-energy 

b e t a  r a d i a t i o n  with s o l i d  s t a t e  radiat ior i  d e t e c t o r s ,  and 



is  i n t e r e s t e d  a l s o  i n  t h e  c o l l e c t i o n  and r e tu rn  o f  

micrometeorite ma te r i a l  from spacec ra f t .  He a n t i c i p a t e s  

a Pn.D. t h e s i s  i n  one o f  t h e s e  areas o f  research. 

3 .  Alan J. Eskovitz 

2% a part o f  t h e  work i n  the  developiient of  rocket-borne 

magnetometers, Alan Zskovi tz ,  graduate  s tuden t  i n  eng- 

i n e e r i n g ,  has undertaker, a d e t a i l e d  study of  t h e  cha rac t e r -  

i s t i c s  of r?onlinenr a m p l i f i e r s  nhich have been employed 

i n  previous exscr incnts .  I n  p a r t i c u l a r ,  t h e  response o f  

such a rng l i f i e r s  to s i g n a l s  c i t h  v a r i o u s  types  of  pov’ier 

s p c c t r a  i s  t o  bc deterrcined. 

L4.1 o f  t h e  r e g i s t e r e d  graduatc  s t u d e n t s  whose sup2ox-t i s  pro- 

vlciec by this g r a n t  ;,re c:$lo;red ;,s r e sea rch  r ? s s i s tnn t s  i n  c l a s s i -  

f i c a t i o n s  norinally o p n  co graduate s t u c k n t s  q.xder l o ~ ~ ~ - , - e s t ~ , b l i s ~ - c d  

XL4 regu la t ions .  Their  r a t e s  o f  p y  a r c  c s t s b l i s h e d  b y  i2ie 2cgents  

of thc Universi ty  a t  l e v c l s  n l y r o g r i a t e  t o  t h e i r  c i a s s i l l  ca t ions .  

., cons ide rab le  e f f o r t  i s  made t o  a s s i g n  r e sea -ch  tasks nhick  a r e  

o f  s-necial  i n t e r e s t  t o  the s tuckf i t ,  bu t  t h e  t a s k s  t h e m e i v c s  ai-e 

r,ot n e c e s s a r i l y  r e l a t e d  d i r e c t l y  or i n d i r e c t l y  t o  the  t h e s i s  

r e sea rch  which t h e  s tudent  may even tua l ly  perforc .  



D. Pub l i ca t ions  

S c i e n t i f i c  a r t i c l e s  of the  i n v e s t i g a t o r s  o n  t h i s  g ran t  which 

have appeared i n  p r i n t  o r  a re  being prepared for pub l i ca t ion  s ince  

the  last  semi-annual r e p o r t  inc lude  the  following: 

Smith, E.J., I,. D m i s ,  Jr., P.J. Coleman, Jr,, and COP, Sone t t ,  

I b r i n e r  I1 magnetic f i e l d  measurements near  Venus, Science,  - 139, 

Far l ey ,  T.A., The growth of our  knowledge of  the e a r t h ' s  o u t e r  

r a d i a t i o n  b e l t ,  Rev. of Geophys., - 1, 3-34, 1963. 

Coleman, P.J., Jr., C h a r a c t e r i s t i c s  of t h e  region of i n t e r a c t i o n  

between t h e  i n t e r p l a n e t a r y  plasma and the Geonagnetic f i e l d :  Pioneer 5 ,  

t o  be submitted t o  J. Geophys. Res., 1964. 

Far l ey ,  T.A., The Van Allen r a d i a t i o n  b e l t s ,  i n  prepara t ion  

f o r  t h e  Encyclopedia of G r t h  Sciences.  


